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1. (a) For same range 6, + 8, = 90°
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0, R

_u’sin?6;  u®sin®6,
TEST PAPER WITH SOLUTION

u?sin®@; u?sin?6,

h,; h, = X
92 = 90 - 61
u?sin?6; u?cos?#6,
hy h, = :
2g 2g

_ [u®sin6;cos 6, 2
= T

_ [u®sinB;cos 6, 2 2 _R?
16

2g % 2
R =4,h; h,

So R is correct explanation of A

2. (d)Xp(t) =at+pt* X, = ft —t2
Vp(t) = a+ 2Bt Vo = f—2t

Vp = Vg

a+2pt=f-12t

(= f—a
2B +2

3. (b) For beaker to move with disc
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R
>

f, = mw?R
We know that fg < g ax
mw?R < pmg

RSE

0)2
4. (b) Increase in volume AV = yV, AT
y = 3a
So AV = (3a)V,AT
Total surface area = 6a?, where a is side length
24 = 6a%a =2m
Volume V, = (2)3 = 8 m3
AV = (3x5x107%)(8) x 10
=1.2x10% cm3

5. (c) Heat given by block to get 0°C temperature

AQ; = 5% (0.39 x 103) x (500 — 0)
=975 x 103 ]

Heat absorbed by ice to melt m mass
AQ, = m X (335 x 103)]

AQ; = AQ;

m x (335 x 103) = 975 x 103

m = % = 2910 kg
335
6. (b) Molar heat capacity at constant volume Cy =
pressure can be writtenas Cp = R+ Cy = R+ %R
7. (Qa=[F=2

R
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f

= X where fis degree of freedom. Molar heat capacity at constant

2

(1+§)R50‘é—i=1+%
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0
a = —acos 01 — asin 6j
\'& V2

= —Ecosei—isinej

CZ ==
d d/2 d
2T
C, 2
c, 1
9. @ 1=y o (D
E E
| —aA —AM
A : L B.—I I
AMA
R

BUtVA—VB=E—Ir2=O

E
>1=—
1Y)

Comparing values of I from (i) and (ii)

E 2E

I R +r;+r,
= R = rz - 1'1
10. (a) According to curie's law, magnetic susceptibility is inversely proportional to temperature for a fixed value of

external magnetic field i.e. y = % The same is applicable for ferromagnet & the relation is given as y = % (T
—1cC

is curie temperature) Diamagnetism is due to non-cooperative behaviour of orbiting electrons when exposed to
external magnetic field.
11 (a) B1 = Ilonl
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B, = to (5) (2D

:>Bl=BZ

12. (@) X, = 1072 x 3000 = 30Q

. 1 40
€7 3000x25x10"¢ 3
X =X, —X¢

_ 30 40 50

N 3

tand =g =33700 6

3
X 50 1
==

1
§ =tan™?! (g) = tan"1(0.17)

13. (@) V =2 x 108 m/s

C=3x108m/s

=/ Ur €

Bl <O

=1 X€,

9
(3% =Z= 2.25

14. (b) i—:: 4

Imax_ _\/E‘F\/EZ

Imin \/ﬂ - \/E
Imax _ _2\/1_2 + \/I_Z ’

Imin _2\/1_2 — \/I_Z

x=4

15. (d)

16. (b) A = —

Vv2Em

Q
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1
A X —

Vm
wde > Ay > Ay > Ay

17. (b) R = Ry A

1 R—11 A
nRo—gn

R
In R

T

@)

— In A4

18. (a) = [A + A] + [B+ BJ]

Y =A + B(D’ MORGAN LAW )

Y=AB
19. (b)
20. (d)
I I,
-0
I—IJ—»—wwv—

S
Figure of merit%g =K

I, = Kn

g
I lg G+S
nK

?(G+S)

21. (18) z = a?x3y1/?

I =

Az 2Aa  3Ax 1Ay

zZ a X 2y

a is constant

Az 1
- X 100 = 3(4%) + 5(12%) = 18%

mv?

22. (28) fy max = "
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mv?

pmg = ——V = \/uRg
V2 _ RZ

Vi Bl Ry

(%] _ 48

30 .|75

v, =24 m/s

23. (12)mg=2N

N .©

24. (5) I, = =M(2R)? = 2 MR?

1
I; = =M(2R)? = 2MR?

2
M(2R)2
= = MR?
3 4
M(2R)?
L= (2 ) 2MR?2

2(12 + 13) + 14 = XIl
8

8MR? = ngRZ

Xx=05

_GM_ VvV, _ (800 _1
25. (9 V= r :Vz 3200 2

26. (250) pV = nRT

AP.V = nRAT

AP AT 04
P T 100
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T 100x 1 250 K
= = =
0.4

27. (198) q — nq

25 June 2022 (Evening Shift)

V=—«x—xn?3«2723 =5y =9V =9x22=198

ngnr3 = §n(r’)3
1
=>r' =n3r
kq n
r o ni/3
28. (300) V' =V
?'A =¢A
2¢A" = LA
A = A
S 2
R = ?
' =2¢
A= A
2
, _pt'  p2t
R = =%
2
4pf
R =——
A

R’ = 4R from equation (i)

% increase in resistance

!

X 100 = x 100

= 300%

29. (22) X, = wL =27 x 50 x 107! = 107

v 11 ><104_100
X7 wC ™ 2m x50 -

R =100

2

100
Z = (107’[ —T) + 102 =~ 100
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_E_220
1= % g Toenmp

Ro

30. (15) Voltage Gain = ;—C x R0
B

31. (¢) W=hv

=6.6x1073* x 1.3 x 101
=8.58x10717]

10x1073 60
R;  200x106 ~ 200

25 June 2022 (Evening Shift)

=15

32. (C) AH = ZAHCombustion (ReaCtant) _ZAHCombustion (PrOdUCt)

= 3 x (—=1300) — [~3268]
= —632 k] mol™?!

33. (d) AT = ik; x m

09— i 1ag 5 07 1000
L= . X —X
! 93~ 42

_ 02x93x6
"~ 1.86 X 100

i=0.60

2A=A,

1-2 =060
2_ .

1-060=2
)

a = 0.80

34. (a) Bi, S3 = 2Bi3* +3 5%~

ksp = (25)%(3 5)?
=45s2x%x27(s)3

=108( s)°

s 1.08x 10773
()" =—708
=>s=10"15

35. (b) Zymase naturally occurs in yeast.

Diastase is found in malt.
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Urease is found in soya bean

Pepsin is found in stomach

36. (d) As CI has maximum electron affinity among all elements.

Element A, H(kJ/mol)

F -328
Cl -349
Te -190
Po -174

%7 JEE MAINS PYQs

37. (a) In the electro-refining, impure metal (here blister copper) is used as an anode while precious metal like Au, Pt

get deposited as anode mud.
38. (d)

H, S+ H,0 = H;0* + HS™
Acid Base

H,0 + NH; = NH,OH
Acid Base

39. (a) B3y, jci- = +1.36 V
E - = +0.54V

Epgt/ag = 1080V
Eat/na = 271V
Epj+j = —3.05V

A
=

40. (a) Pb(NO3); — PbO +NO, +0,

Dimerise

2NO, - N,0,
A

(no bridged oxygen)
41. (b)

V- 1522¢% 2p6 3s’ 3p‘j 3d?

LA | |(3d} (unpaired e” = 3)
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Ni** : 1s® 2s” 2p® 3s” 3p°® 3d°

LTI T T (3d) (unpaired e” = 2)

Crr* - 15 2s° 2p6 3s? 3p6 3d*

D111 | (3d) (unpaired e = 4)
Fe™ : 1s” 2s” 2p® 3s” 3p°® 3d°

IAENEENIND (3d) (unpaired e” = 4)

42. (c) Clean water have BOD less than 5ppm while highly polluted water has BOD greater or equal to 17ppm. So,
assertion is correct. BOD is measure of oxygen required to oxidise only bio-degradable organic matter. So, reason
is false.

43. (d) Benzoic acid and Napthalene can be effectively separated by crystallization. Benzoic acid is soluble in hot
water whereas Napthalene is insoluble. assertion is incorrect but reason is correct

44. (b) Sodium fusion extract is boiled with concentrated HNO5 to remove sodium cyanide and sodium sulphide

45. (a)

Q=0

46. (b)
Br
M 7
) _MYTHE o hMgBr
Now
|<-J O
Ph - C\_,O -CH, —, Ph- C Ph
Ph
53— OF
Ph Mg Br
OH ~ Mg" Br

47. (C)
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edu

O S 54 I'T'J_Mg" Br
1] -
(A) CH;- C\%:C Mg Br — C.H, - [|3 -H

CH,
J Na,Cr,0/H™

I
C.H,-C-CH,
{ Acetophenone)

0
(B) HEC—(\__:E/\—, HC- c H ﬂ,ﬂsc_&_m

(Arcetophenone)

%
(C) CH— C_0-CH, 1'_ CH, - c&)o CH,

l

OH 0- o+ 0
i CH, MgBr I
CH,—C-CH, «———— \CH,-C-CH,
CH,
T i cd
©)CH-C—Cl + CH,MgBe +CdCl, — CH, - C—ch, O o
{(Acetophenone) eaction
(CH,).Cd
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49. (c) Enamine formation is an example of nucleophilic addition elimination reaction

e
/C“‘{i‘—CI—L Carbonyl
Ple
| .

g CH

Since in ketone

Group is highly sterically hindered hence attack of nucleophile will not be possible.

50. (b) Dettol is mixture of

OH CH,
Q - @
HC CH,
Cl

|
HC—C — OH
|

CH,
Chioroxylenal Terpineol
{(Compound A) {Compound B)
Ithas 6me ™ Ithas 2me

Hence compound ' B ' is Terpineol.
51. (25) 0.30% glycine is equal to 75

75
1% — ——

0.30

100% S 100
——X
®770.30

=25000g

P,

P
52. (32) - =

30 P,
300 318

P 30 318
=—X
27300

= ! x 318
10

=32

53. (3) BeF,, BF; and CCl, = pt, = 0
H,0,NH; and HCI = p,y # 0

54. (0)

1
f1/2 X oot

%7 JEE MAINS PYQs
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t; (P!
t, (P!

340 (27.8)“_1
170 \55.5

>2= ;
(2)““1

n=20

55. (20) Fe3* + 3e™ — Fe

3 F — 1 mole Fe is deposited

For 56 g — 3 X 96500 (required charge)

Forlg — %66500 (required charge)

For 0.3482 g — %66500 x 0.3482

= 1800.06
Q=it
1800.06 = 1.5t
t = 20min
56. (2)
PCls+H,0 —p o> PCL(OH) (or) PCI(OH), +
HCl
0
water ]
PCL(OH) (or) PCI(OH), ——> /P\?HOH +HCL
(A) H OH
(B)
no. of ionisable protons in B = 2

57. (2)
58. (9) Monomer unit of Novolac is

OH

CH,OH

its molecular mass is 124amu.

¥'d JEE MAINS PYQs
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Upon considering molecular weight of polymer as 963amu (In question its given as 963 gram) Now if during
formation of Novolac, (n-1) unit of water are removed then

nx 124 =963+ [18 X (n —1)]
n=9

59. (2) Biuret test is given by all proteins and peptides having atleast two peptide linkages. Hence positive test must

be given by tripeptide and Biuret.
60. (3)

61. (b) A:x € (—3,1) B:x € (—o0,—1] U [3, o)

B—A=(—0,-3]U[3,0)=R—(-33)

62. (58) ax?—2bx+15=0

2b 15
20=—,a%* =—
a
15
2 2b
15
=%

x%2—=2bx+21=0

() —2p(2) 210
b b L

b? =25

a+f =2b,af =21
a?+ f? = 4b? — 42
=58

63. (¢) z; =iz,

71 = _iZZ

Z
arg —)= T
2

)
arg (—1_—) =marg(z,) =6
Z;

T to+0=
) =T
29_371

)

3n
arg(z,) =0 = —

,argz, =
4 871

N

64. (d)
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65. (a)

1irr71Ttan2 X [\/ZSin2 x + 3sinx + 4 — /sin? x + 6sinx + 2] =
X-%

2
tan? x[sin? x — 3sinx + 2]

lim
x—% V9 ++9
_ tan? x(sinx — 1)(sinx — 2)
= lim
o 6

2

1
= —limtan? x(1 — sinx)
6 5t
1 sin?x(1 —sinx) 1

=] -
6xl_)r% (1 -sinx)(1+sinx) 12

y24+3  y?+1

66. (a) Required area = 2f01 ( " - )dy

11-y?
:2]0 2

67. (a)
(5+x)°0 + x(5 + 0)* + x2(5 + x)*98 + - +x30

(5 + x)501 _ x501 (5 L x)501 _ x501
T Gro-x 5

= coefficient x1°1 in given expression

3 501(:10154-00

— 501 399
5 - C1015

68. (0) S=1-3°+2-31+3-32+-..+10.3°
35 =1-314232 oo e+ 432 + 10 X 310

—2S=(1-3°+3"+32....3%) —10.3%0
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310 _1
S=5x310_
)

. 2039-39+1 1930+1
B 1 4

69. (c) P, + AP, =0
> x+3y—z—-5+A12x—-y+z-3)=0
(2,1,-2) lies on this plane
~A=1=planeis3x+2y—8=0

70. (d) Let (h, k) is centre of circle

V2
k? —h%? +2hk =0

h—k
[~ = m

= Equation of locus is y? — x? + 2xy = 0

¥

0

. r 7
71. (c) From figure PR h =5r

35

. av d (mr?h
leen—=1:>—(”r )=1
dt dt 3

:>i<5_nr3): 2dr_ 1

dt\ 3 T

Let wet conical surface area = S

= qirf = nry/h? + r2

¥'d JEE MAINS PYQs
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ds dr
=+/26nr?2 = — = 2V/26mMr—
dt dt

Whenh = 10thenr =2 :%:%
'n.m)bn=ffﬂlf$f“dx

/2 cos?(n + 1)x — cos?

25 June 2022 (Evening Shift)

nx

bpyy — by = fo sinx dx
—sin(2n + 1)xsin x
sinx
B (cos(Zn + 1))()“/2 -1
- 2n+1 /o 2n+1
! L L arein AP.withc.d. = —2

bs—b,’ by—bz’ bs—b,

dv_ 3dx
v2  2x

= 31 +C

= —Zlnx]
_x_T3

> nj|x|+C

_ e
x—e,y—3
o 3

2

2
Whenx =1,y = 3
2(1+sint)xcost

ay _
74. (C) dx 1+cos 2t

2(1 + sint)cost
R ( ) _3
2cos?t

t—n =27
= = -, =
6Y0

75. (d) sin12° + sin 12° — sin 72°
=sin12° — 2cos42°sin 30°
=sin12° —sin48°

= —2c0s30°sin 18°

%7 JEE MAINS PYQs
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V3 V5-1
=—-2X—X
2 4

=§(1—ﬁ>

76. (d) P(n) ==

1 1
1 1

2
P(32) =

Possible cases

16,16,16 and 32,8,8

13

Probability=%+:—2x%x%x3=g

77.(c) ~pvg=p~—gq

~qAp=~(p—q)

Negation of ~ (p = q) = (p = q)

is~p->pA(~@->q)ie~(p=q)
78. (c) Slope of tangent at P = Slope of line AP

a—a*—4

e =1-2a =
y'lp 4 p

Solving @ = =2 = P(-2,-6)

5
2

Slope of PV =

Y /
/

/ V(1/2, 1/4)
A0, 4)

/
I X
P(o, o~

%7 JEE MAINS PYQs
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79. (b) tan™! [M] = tan™! (“’?Z; ) tant (12) = 1
Sin— S

1 8
4
80. (a) Ellipse x2 + 2y? = 4

4

Liney=x+1
Point of intersection
x24+2(x+1)2=4
3x24+4x—-2=0

V40

Xy — Xp| = ——
% = %] =

AB = 2r = |x; — X,|V1 + m?,

m is slope of given line

81. (1) A2=AandB? =B
Therefore equation nA™ + mB™ = I becomes nA + mB = I, which gives m = n = 1 Only one set possible

82. (62) f(g(x)) = [2g?(x)] +1

[2(2x—3)?]+1;x <0
[2(2x+3)2]+1;x=0

= fog is discontinuous whenever 2(2x — 3)? or 2(2x + 3)? belongs to integer except x = 0.

~ 62 points of discontinuity.
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83. (6) %[f;) (x2—1_4—x2—1_1) dx] = logg

12 11 ‘x—Z 1 |x—1]b_1 49
3 [a" "rll, T % %0

x+2 2

(b-2)(b+1)> 49

T -n2 - M50

b=6
T
84. (83) T,y = 1°C, (2610 ()
X
— 10Cr210—r3rx30—4r

Putr =0,1,2,....7 and we get § = 83

2_
85. (21) Mean deviation about mean of first n natural numbers is n4—nl ~n=21

86. (14) (@xb)-b=0
513-1-41=0=>1=3
>b={+j+3k=>dxb=131—j—4k
= (@ xb)xb = (131 — ] — 4k) X (1 +J + 3k)
= —21b — 11d = { — 43 + 14k
>d=-204+2]—-7k

Now(b—a)- (k=) + (B +ad) -G —k) =14
87. (243) If 0 taken twice then ways = 9
If O taken once then °C; x 2 = 18

If 0 not taken then °C, 8C, -3 = 216

Total = 243
1. (3)

(2= (x=3)+ (x—3),x€(0,1]U [3,4)
FOI=1" _2 Z 1) —3) + (x—3)x € [13]

3x% —6x,x € (0,1) U (3,4)

== { “3x2+ 6x+2,x € (1,3)

f(x) is non-derivableatx = 1 and x = 3
alsof’(x):Oatx:1+\E:m+M:3

25 bz 9

16 az 16

b2
89. (85) €2 = 1+ =
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A(2 22 arstes 5 - 2 =1
\/g, 5 satis1ies az bz =

64 144 1
= — — =
5a? 25Db?

Solving (1) & ()b =3 a =3

2 2
«/§ax+5by=a2+bz

Normal at 4 is
8 12

Comparing it 8v5x + By = A

Gives A =100,8 = 15

1—B =85

90. (51) 8x+ 42y =1,z=0

1

X—§=y—O:z—O
1 —\2 0

—8x—6V3z=1y=0

= =1

1
xtg y—-0 z-0

"33 0 4
% o o]

L 3 o|TY2
33 0 -4

d= 1

V51

1
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